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' 110 BHEYPOYHOW JIESITEJILHOCTH
°<<I/I36pallrlble BOTNIPOCHI XUMH I
c I/ICHOHBB(SBEIHHCM obopynosanust uentpa « Touka Pocray
YpoBens 06pazoBanus (knacc) cpeanee obuyee obpazoBanue 10 kaace
Komiuecrso uacos 68 uacon
Yuurens Mepuasosa lNannna Usanosna

[porpammy cocrasuia Mepuanosa I'.U. Ha ocose 00pa3oBaTesIBHBIX MPOrpamm
CCTCCTBEHHO-HAYYHOU U TEXHOJIOrMUECKOH HanpaBJICHHOCTEH, pa3paboTaHHbIX B
COOTBETCTBHHU C TPeOOBAHUSIMU 3aKOHOIATEIBCTRA B chepe obpazoBanus u ¢ yusrom
peKxoMeHRanmi denepanbHOro onepatopa yueGHoro npeamera « Xumusi».

B coorsercrzun dIOC COO



Ha 06a3ze mentpa «Touka pocta» oOecreuumBaeTcs peanu3aius 00pa30BaTEIbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HarpaBlI€HHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
C TpeOOBaHUAMM 3aKOHOJATENIbCTBA B cdepe o00pa3oBaHHUs U € YUETOM peKOMEHAalui
DenepanbHOTO OnepaTopa yueOHOTo npeamMeTa « XUMHUs.

OO6pa3oBarenbHasi MporpaMMa MO3BOJISIET HHTETPUPOBATH PEaTU3yeMbIe MOIXO0/bI, CTPYKTYPY U
coJepKaHue MpH opraHuzanuu odydenuss xumuud B 10—11 kmaccax, BHICTpOeHHOM Ha 0asze
JM000T0 U3 IOCTYIHBIX Y4eOHO-MeTOANYeCKUX KomIuiekcoB (YMK).

Hcnoan3zoBanue ooopyaosauns «Touka pocta» npu peaauzanuu xagHoi OIl mo3BoJisiet
C0O3/1aTh VCJIOBHUA:

¢ IJid paClIUpCHUA COACPKAHNA INKOJBbHOI'0O XUMHUYCCKOT'O 06pa30BaH1/1;1;

* JUIA TIOBBINICHHS II03HABATEJILHOM AKTUBHOCTH OOYYAIOMUXCS B €CTECTBEHHO-HAYYHOMH
obnacru;

* JUIsl Pa3BUTHS JIMYHOCTH peOEHKA B Tmporecce OOYydeHUsT XHWMHUH, €r0 CIOCOOHOCTEH,
(dbopMUPOBaHUA U yIOBIETBOPEHUS COIIMAILHO 3HAUUMBIX HHTEPECOB U MOTPEeOHOCTEH;

* 1111 paboThI C OJapEHHBIMH MIKOJFHUKAMU, OPTaHU3AIUN UX Pa3BUTHS B Pa3IMYHbIX 00JIACTIX
00pa3oBaTenbHON, TBOPUECKON NeATEILHOCTH.

IlnanupyeMble  pe3VJbTATHI _OCBOCHHS YUYEOHOI0 NpeaMeTa «XHMHS» € ONMHCAHHEM
YHHBEPCAJbHBIX VUEOHbIX J€iCTBHI, JIOCTHTAeMbIX 00YYAKINIHMUCS

Jluunocmmubwie pe3yibmamol

OO0yuJaronuiicss HOIYIUT BO3MOXKHOCTH U (YOPMUPOBAHHS CIIETYIOUINX JIMYHOCTHBIX Y'Y /1
* onpezieTieHre MOTUBAIMY U3yYeHHsI yUeOHOT0o MaTepuana;

* OIICHMBAaHUE YCBAaMBAaEMOro Y4YeOHOTO MaTepHalia, MCXOJAS W3 COIHAIbHBIX M JHUYHOCTHBIX
IIEHHOCTEI;

¢ IMOBBINICHHUE CBOCTO 06p330BaT€J'II)HOFO YPOBHA U YPOBHSA 'OTOBHOCTHU K U3YYCHHIO OCHOBHBIX
HCTOPUYCCKUX CO6BITPII>'I, CBA3aHHBIX C pA3BUTUEM XUMHH U 06IJ_ICCTBa;

* 3HaHWE MTPABUJI IOBEACHUS B YPE3BbIYANHBIX CUTYaLIHSIX;
* OLIEHUBAHUE COLMAIIBHON 3HAYMMOCTH MPOQEeCcCcHil, CBSI3aHHBIX C XUMUEH;

* BJAJCHHE TMpaBWIaMH O€30MACHOTO OOpalleHus ¢ XUMUYECKUMH BEIIeCTBAMU U
000py/0BaHNEM, TPOSIBICHUE SKOJIOTHUECKON KYIbTYpPHI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHS IMPOrPaMMBbI OCHOBHOTO 00IIero 00pa3oBaHUs
JIOCTUTAIOTCS B XOJ¢ OOyueHHS XUMHH B CIWHCTBE Yy4eOHOW W BOCIHUTATEIBHOM
NCATCIIbHOCTHU OpFaHI/I3aHI/II/I B CO-

OTBETCTBHUHM C TPAJMIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH M JTYXOBHO-
HPAaBCTBCHHBIMHU [CHHOCTAMH, TPHUHATBIMH B O6HIGCTBC npaBuJIaMl W HOpMaMH
MIOBE/ICHHSI ¥ CTOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATH3AIIUH
o0yJaromuxcs.

JInaHOCTHBIE pe3yNbTaThl OTPaKalOT C(HOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:
Ilampuomuueckozo éocnumanus

1) IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJICJMIO, TOHUMAaHUS 3HAUCHHUS] XUMHUUECKOW HayKH B )KU3HU COBPEMEHHOTO



oOmecTBa, CIMOCOOHOCTH BIAACTh JIOCTOBEPHOW HMHPOpMaNUEe O TEPeIOBbIX
JOCTUXKEHUSX U

OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW XHMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 00 yCTpOICTBE MHUpa 1 OOLIECTBA;

I'paxncoanckozo eocnumanus

2) TPENCTAaBICHUSI O COIMAIBHBIX HOPMaX M MPaBWJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-
HCCJIeI0OBATEIbCKOM,

TBOPYECKOHN M IPYrMX BUIAX JEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOMN
JESTEIbHOCTH TPU BBIIOJHEHUM Y4eOHBIX, II03HABATEJIbHBIX 3a/a4, BBIIOJIHEHUU
XUMHYECKHX OKCIIEPUMEHTOB, CO3[JaHUU y4eOHBIX TMPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO W B3aHMMOIIOMOIIM B TMPOLECCE 3TOW Y4eOHOW JesATETBHOCTH,
TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE U MOCTYNKUM CBOMX TOBapHINEH C TMO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM

OCO3HAHUS MOCIIEACTBHI MOCTYIKOB;

Llennocmu nayunozo noznanus

3) MHUPOBO33PEHYECKUX TMPEIACTABICHUH O BEIIECTBE M XUMHYECKOW pEaKiluu,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOLIUX OCHOBY
JUTSI IOHUMAaHUSI CYIIIHOCTH Ha-

YYHOM KapTUHBI MHpA; MpPEACTAaBICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS
MPUPOJIBI, B3AaUMOCBS3AX 4YEJIOBEKa C MPUPOJHOM Cpeloil, O pPOoJM XMMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEeIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJYYCHHUE HOBBIX 3HAHUMN 10 XUMHHU,
HEOOXOIUMBIX TSI OOBSICHEHUST HAOIIOTaEMBIX MTPOIIECCOB U SIBJICHUI;

5) mo3HaBaTenbHOH, WH()OPMAIIMOHHOW M YHUTATEILCKOW KYyJIBTYphl, B TOM YHCIC
HABBIKOB CaMOCTOSITENIbHOM padOThl ¢ y4eOHBIMU TEKCTaMM, CIIPAaBOYHOM JIUTEpaTypoH,
JOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

6) naTepeca K 0OYYEHUIO U MMO3HAHUIO, JIF0O03HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
K caM000Opa30BaHUIO, IPOEKTHON M HCCIEI0BATENbCKON JESITENbHOCTH, K OCOZHAHHOMY
BbIOOPY HANpPaBIEHHOCTU U YPOBHS 00YUYEeHHMsI B lajlbHEHIIEM;

Dopmuposanusn Kyaibmypot 300pP06b

7) OCO3HAaHUS IIEHHOCTH MH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO,
YCTAHOBKH Ha 3J0pOBBIA 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUN M HENPUSATHS BPEIHBIX
npuBbIYEK (ynoTpeodie-

HUSL aJKOTOJis, HAapKOTUKOB, KYpPEHHUsS), HEOOXOAUMOCTH COOJIIOJCHHUS MPaBUI
0€30MacHOCTH MPHU OOPALIEHUHN C XUMUYECKMMHU BELIECTBAMH B OBITY U peaibHON KU3HU;
Tpyooeozo éocnumanus

8) mHTepeca K MPAKTHYECKOMY HM3YYCHHIO MPOpecCHil W Tpyda pa3iIuyHOrO poja,
YBa)XXEHHE K TPYAY U pe3ysibTaTaM TPYAOBOH ACITEIBHOCTH, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHHUS MPEJAMETHBIX 3HAHWN MO XMMHHU, OCO3HAHHOTO BBIOOpA MHAMBHUAYaAJIbHOMN
TPAeKTOPUU MPOAODKEHHsT O0Opa3oBaHUS € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTHM K XUMHH, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YyCHEeIIHON
npodeCCUOHATIBHON AEATENbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHH; TOTOBHOCTb
aJIanTHPOBAThCS B MPOPECCUOHAIBHOM CpeIE;

IKonozuuecko2o eocnumanus

9) 9KOJOrMYECKH I[eJIECO00PA3HOr0 OTHOIICHUSI K MPHUPOJE KaK MCTOYHHUKY XKH3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHMSA, MOHUMAHUS LIEHHOCTH 3JI0POBOrO U 0€30macHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (u3ndeckoMy U
NCUXUYECKOMY 37I0POBbIO, OCO3HAHMS IEHHOCTH COOJIIO/ICHHSI TPaBHII 0€30IacHOr0
MOBE/IEHU NpU paboTe C BEIIeCTBaMH, a TAKXKE B CUTYALUSIX, YTPOKAIOIINX 3710POBbIO U
JKU3HU JTIOACH;



10) criocoOHOCTH NPUMEHSATH 3HAHHS, TOJTy9aeMble TP W3YYCHHH XUMHH, JJISI PEIICHUS
3a/a4, CBSA3aHHBIX C OKpPYXKAlOLIEH MPUPOAHOW CPENOM, IOBBIIEHUS YpPOBHS
9KOJIOTMYECKOH KYJIBTYpHI,

OCO3HAHMS TJIO00ATBPHOTO XapakTepa HSKOJIOTHYECKUX NpoOJIeM M MyTed HX peleHHS
IIOCPEACTBOM METOJIOB XUMUU;

11) 3KOJOrMYEeCKOro MBINUICHHS, YMEHHsS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHUKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

MeTanpeaMeTHbIE Pe3YJIbTAThI

Pezynamuenvie

OO0yuarouuiicss HOTYyIUT BO3MOXKHOCTD IS (DOPMUPOBAHHS CIEAYIOUINX PEryiaTUBHBIX Y'Y J1:

* [IeNienoyiaranye, BKIItoYasi IOCTAaHOBKY HOBBIX LieJiei, mpeoOpa3oBaHKe MPaKTUIECKON 3a/1a4uH B
MO3HABATEJIbHYI0, CAMOCTOSITEIIbHBIA aHAIN3 YCIOBUU JOCTHIKEHHUS 1€MW Ha OCHOBE Yu&Ta
BBIJICTICHHBIX YYUTEIIEM OPUEHTHPOB JICUCTBUS B HOBOM yueOHOM MaTepHuale;

¢ IJIAaHUPOBAHUC ITYTHU JOCTUKCHUA ueneﬁ;

* YCTaHABJCHUE II€JIEBBIX MPUOPHUTETOB, BBIICICHHE AIbTCPHATUBHBIX CIIOCOOOB JTOCTHIKCHHS
e 1 BBIOOp HamOoee 3 GeKTHBHOTO criocooa;

®* YMCHHUC CaAMOCTOATCIIBHO KOHTPOJIMPOBATH cBOE BpEMA U YIIPABJIATH UM,

®* YMCHHUC IIPUHHUMATDH PCHICHUS B HpO6J’IeMHOI71 CUTYyaluu;

¢ IOCTaHOBKa y‘le6HbIX 3aJa4, COCTaBJICHUC IIJIaHa M ITOCJICA0BATCIbHOCTHU HeﬁCTBHﬁ;
¢ OpraHusanus pa60qero MECTa MpPHU BBINIOJIHECHUN XUMHUYCCKOI'0 OKCIICPUMCEHTA,

* TIPOTHO3HPOBAHHE PE3YJIbTATOB OOYYCHHS, OICHWBAHWE YCBOCHHOTO MaTepHaja, OIICHKa
KauecTBa M YPOBHS TMONYYCHHBIX 3HAHHWM, KOPpEKIMs IJlaHAa M croco0a AEWCTBUA MPHU
HEOOXOIUMOCTH.

Ilo3nasamenvHuie

OO0yuarouuiics NOIYyIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEAYIOIIMX MO3HaBaTeNbHbIX Y'Y I:
* [IOMCK U BblJIeJIeHUE HHPOPMALINH;

* aHaNM3 ycIOBMH M TpeOOBaHMU 3ajaud, BHIOOp, CONOCTaBIeHHME U OOOCHOBaHME CrOcO0a
pelleHus 3aauu;

* BbIOOp Hamboisiee 3((PEKTUBHBIX CIOCOOOB pEIIEHUsS 33Jaud B 3aBUCHMOCTHU OT KOHKPETHBIX
YCIIOBHIA;

* BBIJIBMOKEHHE U 000CHOBaHKE TUIIOTE3bI, BEIOOD criocoba e€ MpoBEPKH;

¢ CaMOCTOATCIIBHOC CO3JJAaHUC aJITOPUTMA ACATCIBbHOCTU IPU PECIICHHUN npo6neM TBOPYECKOIO U
IMOUCKOBOI'0 XapaKTeCpa,

®* YMCHUSA XapaKTCPU30BaATh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

* ONHUCBHIBAHHE CBOMCTB: TBép}ILIX, KHUIKUX, ra3006pa3H51x BCIICCTB, BbIACICHHUEC HX
CYIICCTBCHHBIX ITPU3HAKOB,



* U300pakeHUE COCTAaBA MPOCTEHUIIMX BEIIECTB C MOMOIIBI0 XUMHUECKUX (POPMYI U CYLIHOCTH
XUMUYECKHUX PEAKLIUN € TOMOIIBI0 XUMUYECKUX YPAaBHECHUN;

* MpoBecHUE HAOJIOICHNN, ONMMCAHWE MPU3HAKOB U YCIOBUN TCUCHHS] XUMHUYCCKUX PEaKIIUi,
BBITIOJTHEHNE XUMHYECKOTO OKCIIEPHMEHTAa, BBIBOJLI HA OCHOBE aHanu3a HAOMIOJEHUN 3a
SKCIIEPUMEHTOM, pEIICHHE 3a7ad, IOJYYCHHE XHWMHYECKOM HWH(OpMAllMd W3 Ppa3IdYHBIX
HCTOYHHKOB;

* YMEHUE OPTAHU30BBIBATh UCCIIEIOBAHUE C LEIBIO IPOBEPKH TUIIOTES;
* YMEHHE JIeJaTh YMO3AKIIOUEHUs (MHIYKTUBHOE U TI0 aHAJIOTHH) U BHIBOJIBI,

* yMeHHE OOBEKTHBHO OIICHMBAThb WH(OPMALMIO O BEIIECTBaX M XUMHUYECKHUX IMpOIleccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHOW HH(DOpMAIIHH.

Kommynukamugnoie

OOyuJarouuiicss TOTYYUT BO3MOXHOCTH JUIS (DOPMHUPOBAHHS CIIEAYIOUIMX KOMMYHHKATHBHBIX
VYN

¢ MOJHOC W TOYHOC BBIPAKCHHUEC CBOUX MBICIIEH B COOTBETCTBHHU C 3aia4aM U YCJIIOBUAMU
KOMMYHUKAIIUH;

¢ aICKBATHOC HCIIOJIb30BAHHUC PCUCBBIX CPCACTB I Y4AaCTUS B AUCKYCCHU U aApryMEHTAlUU
CBOCH Mo3unuu, YMCHHC IMPEACTABIIATE KOHKPETHOC COACPIKAHNE C COO6HI€HI/I€M

€ro B IMMCbMEHHOW U YCTHOU (hopme, onpeieieHne Crioco00B B3aUMOICHCTBUS, COTPYTHUIESCTBO
B [IOMCKE U cOOope nH(pOpMaIInH;

* ompezeneHue croco0OB B3aMMOJCHCTBHS, COTPYIHHYECTBO B MOUCKE M cOOpe MH(pOpMAIH,
yyacTHe B JAMajore, IUIAaHUPOBaHME OOIIMX CIIOCOOOB pabOTHI, MPOSBIEHHE YBaKUTEIBHOTO
OTHOWICHHUS K IPYTUM Y4aILUMCS;

¢ OInrMCaHue COACPIKAHUSA BBIIMOJIHACMBIX HeﬁCTBHﬁ C HCJIBKO OPHUCHTHUPOBKU B IMPECAMCTHO -
HpaKTI/I‘{CCKOﬁ ACATCIIbHOCTH,;

* YMEHHUs YYUTHIBATh pa3Hble MHEHHS U CTPEMHUTHCS K KOOPAMHAIMU PA3TUYHBIX MO3UIUI B
COTPYJIHUYECTBE;

* hopMynHpoBaTh COOCTBEHHOE MHEHHME M MO3ULUIO, apTYMEHTHPOBATh U KOOPJAMHUPOBATH €€ C
MO3UIUSAMHU MAapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIEro penieHHuss B COBMECTHOM
JESTEIILHOCTH;

* OCYIIECTBISITh B3aUMHBIM KOHTPOIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* IJIAaHUPOBATh OOIIME CHOCOOBI PAOOTHI; OCYIIECTBISATh KOHTPOJb, KOPPEKIHIO, OLEHKY
neiicTBuil mapTHEPA, yMETh YOEXK/1aTh;

* UCIOJIB30BaTh aJ€KBATHBIE SI3BIKOBBIE CPEACTBA JJISl OTOOPAa)KEHUS CBOMX YYBCTB, MBICIEH,
MOTHBOB M MOTpeOHOCTel; oToOpakaTb B peud (omucaHue, OOBICHEHHE) COJep)KaHue
COBEpILAEMBbIX JIeHCTBUM, Kak B (OopMe I'pOMKON COLMANIM3UPOBAHHOW peuyH, Tak U B (opme
BHYTPEHHEH peuu;

* pa3BUBaTh KOMMYHHMKAaTHUBHYIO KOMIIETEHIIMIO, MCIOJb3Yysl CPEACTBA YCTHOM M NHUCHMEHHOU
KOMMYHHUKAIlMM TpH paboTe C TeKcTaMu Y4yeOHHWKa U JIOTOJHUTEIBHOM JHUTepaTypoH,



CIIPaBOYHBIMU TaOJIMIIAMH, TPOSBIATH TOTOBHOCTh K YBAXCHUIO WHOW TOUYKU 3pPEHHS TIPH
00CYX/IEHUH PE3yIbTATOB BHIIIOJHEHHOM paboTHI.

IIpeaMeTHBbIE PE3YJIbTATHI

Ooyuarowiuiica HaAyYuUmcs:

¢ IPUMCHATH OCHOBHBIC MCTO/IbI ITIO3HAHUA Ha6J'IIO,I[eHI/Ie, HU3MCEPCHUC, SOKCIICPUMEHT,

* ONMCHIBATh CBOMCTBA TBépI[BIX, KHUIOKHUX, ra3006pa3HHx BCIICCTB, BBIACIIAA UX CYIICCTBCHHBLIC
IIPU3HAKH,

® paCKphIBaTb CMBICJI 3aKOHA COXpAaHCHUA MaCChl BCIICCTB, aTOMHO'MOHCKYHﬂpHOﬁ TEOpHU,

* pa3IM4aTh XUMHYECKHE M (PU3UYECKUE SBIICHUS, HA3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHMS
XUMHYECKUX PEAKIIUN;

® CO6J'IIO,I[aTb ImpaBujia Oe30macHoi pa6OTBI IIpH IIPOBCACHUH OIILITOB,
¢ [1OJIB30BAaTbhCA J'Ia60paTOpHBIM O60py,HOBaHI/ICM n HOC}’,I[OFI;
¢ [10JIYy4aTh, CO6I/IpaTL F8_3006pa3HbI€ BCIICCTBA U PACIIO3HABATD UX;

® XapaKTCpPU30BaATh (1)I/I3I/I‘-IGCKI/IC 1 XHMHYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX
COG,I[I/IHGHI/Iﬁ, IIPOBOAUTDH OIIBITHI, ITIOATBCPIKAAOITNEC XUMHWYCCKHNC CBOMCTBA HU3YYCHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

* PacCKpbIBAaTh CMBICI IIOHATHS «PACTBOP», BBIYUCISATH MAaCCOBYIO JOJIK0 PACTBOPEHHOTO

BEILIECTBA B PAacTBOpPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MaCcCOBOW JIOJIEH PACTBOPEHHOIO
BEIIIECTBA,

¢ XapaKTCpHU30BaTb 3aBUCUMOCTH q)HSI/I‘IeCKI/IX CBOMCTB B€IICCTB OT THIIA KpHCTaHHquCKOﬁ
peH_IéTKI/I, OMPCACIIATE BUL XHUMHYECKOM CBS3HU B HCOPraHNYCCKUX COCAUHCHUAX,

* pacKpbIBaTh OCHOBHBIEC MOJIO)KEHHUS TEOPUHU SJIEKTPOJIUTUYECKOW AMCCOLMAINM, COCTABIATH
YpaBHEHUS JJICKTPOJIUTUYECKOW AUCCOLUMALMU KHUCIIOT, MIEJI0YEH, CONel M peakiuid HOHHOTO
oOMeHa;

¢ paCKphbIBaTh CYITHOCTb OKUCJIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ, OMPCACIIATE OKUCIIUTCIIb
N BOCCTAaHOBUTCJIb, COCTABJIATh YPABHCHUA OKUCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

¢ Ha3bIBATb (I)aKTOpLI, BJIMAOIIUEC Ha CKOPOCTb XUMHUYECKON pCaKkuumn;

* XapaKTepHU30BaTh B3aHMOCBS3b MEX]Y COCTaBOM, CTPOCHHEM M CBOMCTBAMHM HEMETANIOB U
METaJIJIOB;

¢ IPOBOAUTE ONBITHI ITO MOJTYUYCHUIO U U3YUCHUIO XUMHYCCKUX CBOMWCTB Pa3IMYHBIX BCUICCTB,

¢ I'paMOTHO O6paH_[aTBC$I C BEIlIECTBaMU B IIOBCEIHEBHOM JKU3HU.

OO0vYaIOINHCH NOJVYUT BO3MOKHOCTh HAVYMTLCH

¢ BBIIBUT'aTb U MPOBEPATH SKCICPUMEHTAJIBHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BE€IICCTB Ha
OCHOBC HMX COCTaBa U CTPOCHUA, UX CITOCOOHOCTH BCTYIIaTb B XUMHUUYCCKHUE PCAKIIMU, O XapaKTEPEC
U IPOAYKTAX pa3JIMYHbIX XUMUYCCKHUX pCaKHHﬁ;



* XapaKTepHU30BaTh BEIECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh MPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/y IaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* COCTaBIATb MOJIEKYJIADHBIE W IIOJHBIE WOHHBIE YPAaBHEHHUSA II0 COKpALIEHHBIM HOHHBIM
YPaBHEHUSIM;

¢ [IPOrHO3UPOBATH CIIOCOOHOCTh BCIICCTBA MPOABJIATE OKHCIUTCIBHBIC NJIM BOCCTAHOBUTCIILHBIC
CBOMCTBa C y‘léTOM CTEIIEHEH OKHCIICHUS 3JICMCHTOB, BXOAAIIHUX B €I'0 COCTaB,

* BBIIBUraTh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O Pe3yIbTaTaX BO3JEHCTBUS Pa3IMUHbIX
(akTOpPOB Ha U3MEHEHHE CKOPOCTH XUMHUYECKOH peaKInu;

* HCNOJb30BaTh MNPUOOPETEHHBIE 3HAHUS IS SKOJIOTMYECKH TPaMOTHOIO IIOBEACHUS B
OKpYXKarolleH Cpese;

¢ MHCIIOJIb30BAaTh HpI/IO6p€TéHHHG KIIFOYCBBIC KOMIICTCHIWU IIPU BBIIIOJIHCHUH IIPOCKTOB U
PCLIICHUN y‘IC6HO'I/ICCJ'ICI[OBaT€J'IBCKI/IX 3ala4 10 HU3YYCHUIO CBOI>'ICTB, crmoco0oB TMOJIYUCHUA U
pacrio3HaBaHUA BCUICCTB;

* 00BEKTUBHO OLCHUBATH I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHNYCCKUX ITPOLECCAX;

* 0CO3HaBaTh 3HAYCHHUE TCOPETHUYCCKHMX 3HAHMU IO XUMHH JJIS MPAKTHYECKOH JEATCIIBHOCTH
YEeJI0BEKA;

¢ CO3JJaBaTb MOJCIN U CXEMbI JJIA pCHICHUS y‘Ie6HI)IX U II03HABAaTCJIbHBIX 3aJa4, IIOHUMAaThb

HEO0OXOAMMOCTh COOJIIOICHUS MPEMUCAHUHN, TTPEIJIaraéMbIX B HHCTPYKIMSX 1O UCTIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U AP.

Coaepskanue nporpaMmbl

Tema 1. Memoowl nosnanus 6 xumuu. Xumusi U HCUu3Hb.

[IpaBuna pabotel B mnabopatopuu. JlabGoparopHas mnocyna u obopynoBanue. IlpaBuna
0€30MacHOCTH TpU paboTe ¢ E€IKUMH, TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CpPEICTBAMHU
ObITOBOM XuMmuM. HayuHble MeTOAbl MCCIEOBaHMS XMMHUYECKHX BEIIECTB M MPEBPALICHUH.
Mertonbl pa3feneHuss cMeced U O4YMCTKU BemlecTB. OmpeneneHue XapakTepa Cpelbl BOJHBIX
pacTBOpoB BemiecTB. MHauKkaTopbl. KauecTBeHHbIe peaklMM Ha HEOpPraHMYECKHE BElIeCTBAa U
noHbl. KauecTBEeHHBIE peaklny OpraHMYecKuX coeanHeHui. OCHOBHBIE CITOCOOBI MONTydeHHs (B
1a0opaTopun) KOHKPETHBIX BEILECTB, OTHOCSIIMXCS K M3Y4YEHHBIM KJlacCaM HEOPraHHMYeCKUX
coenquHeHuil. OCHOBHbIE CIOCOOBI MOJYYEHHUS YIJIeBOJ0ponoB (B iaboparopun). OCHOBHbBIE
CHocoObl TOJY4YEeHHs KHUCIOPOJACOJEpXKalluX coequHeHud (B mabopatopun). Ilonarue o
METaJUTypTuH: OOIHMe CrmocoObl moiydeHus MeTauioB. OOIMe Hay4dHbIE TMPUHIIUATIBI
XMMHUYECKOTO MPOM3BOJCTBA (HAa NpPUMEPE MPOMBIIUICHHOIO MOJIY4YEeHUS aMMMaKa, CepHOU
KHACJIOTHI, METaHoJIa). XWUMHYECKOe 3arps3HeHHE OKPYKAIOMIEH Cpeabl W €ro TOCIEICTBHSL
[TpupoaHbIE UCTOYHUKH YTICBOJOPOOB, X TepepadoTKa. BEICOKOMONIEKYIISIpHBIE COCTUHEHHUS.
Peakuuu nmonumepusanuu U nonukonaeHcauuu. [lonmumepsl. IlnacTtMaccel, BOJIOKHA, KaydyKH.
Bbruucienrie Macchl pacTBOPEHHOTO BEIIECTBA, COJNEPIKAIIETOCSI B ONPEICICHHOW Macce
pacTBOopa ¢ M3BECTHON MAacCOBOHM J10JieH; BBIYMCIEHHE MAaCCOBOI JTOJM BEIIeCTBAa B PacTBOPE.
PacueTsl 00BEMHBIX OTHOIIEHHWH Ta30B MPH XUMHUYECKUX PEaKIMsIX. PacueThl Macchl BemecTBa
Wi obbeMa Ta3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00bEMYy OJHOTO M3
YYaCTBYIOUINX B PEaKIIUH BEUICCTB.



Pacuersr TemnoBoro sddekra peakumu. Pacuersi maccel (0Obema, KOJWYECTBA BEIECTBA)
IPOAYKTOB PEAKIINHU, €CIH OJIHO U3 BEIIECTB AAHO B U30BITKE (MMEET MPUMECH ).

PacueTsl Maccel (0ObeMa, KOIMYECTBA BELIECTBA) MPOJYKTAa PEAKLUH, €ClIM OJHO M3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONPEAEICHHON MaCCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA.

Haxoxaenre MoJIeKysipHOH (hOpMYJITbI BEIIECTBA

Pacuersl MaccoBod wuiM O00BEMHON JOJIM BBIXOAA MPOJAYKTa PEAKIMH OT TEOPETUUYECKU
BO3MOKHOTO.

Pacuetsl maccoBoit 1011 (Macchl) XUMHYECKOTO COCTMHEHUSI B CMECH

Tema 2. Opeanuyeckas Xumusi .

Teopust CTpoeHHs OpPraHMYECKHUX COEJUHEHHMI: TOMOJIOTUS U H30MepHsl (CTPYKTYpHas H
IIPOCTPAHCTBEHHAs). B3auMHoe BiMsIHME aTOMOB B MOJEKyJax. THIBI CBsS3€ll B MOJIEKYJax
yriaeposa.
BemectB.  Homenkiarypa

OpraHWYECKHX  BEILECTB. Panukan.

rpymmna.
OpPraHMYECKUX BEIIECTB (TpUBUATIbHAS U MEXKAYHAPOIHAs ). XapaKTepHble XUMUYECKHE CBONCTBA
YIIIEBOIOPOOB: apoOMaTHYECKHUX
yraeBoopoaoB (OeH3ola M Toiyoina). XapakTepHble XMMHYECKHE CBOMCTBA MPEAETbHBIX
OJIHOATOMHBIX W MHOTOATOMHBIX CIHUPTOB, (heHona. XapaKTepHble XUMHYECKHE CBONCTBa

['mOpunnsauust aTOMHBIX  opOuTasen

DyHKIHOHATIbHAS Knaccupukanuss  opraHndecKux

AJIKaHOB, ITHKJIOAJIKAaHOB, aJKCHOB, JAMCHOB, aJIKMHOB,

AIbACTUAOB, MPCACIbHBIX Kap6OHOBI)IX KHUCJIOT, CIIOXHBIX 3(1)I/Ip0B. XapaKTepHme XUMHNYECKHEC

CBOMCTBA  a30TCOAEpIKALIUX COEIMHEHUI:

buonorndeckn BaKHBIE BEIIECTBA: KHUPBI, OCJNKH, YTIEBOABI (MOHOCAXapWIbI, AMCAXAPHIBI,

OpraHU4YCCKUX aAMHHOB n AMHWHOKHCIIOT.

nonncaxapm[bl). Bzaumocss3b OpPraHu4YCCKux COCIUHECHUM.

10 KJIACC
TEMBbI, BXOISAIMUWE | OCHOBHOE COIAEPKXAHMUE | XAPAKTEPUCTUK | OcHoBHBIE
B PA3JIEJIBI | 10 TEMAM A OCHOBHBIX | nanpasnJie-
INPUMEPHOM BUJIOB HHSI BOCITH-
IMPOT'PAMMBI JAESTEJIBHOCTH TaTeJbHOI
YUYEHHUKA (HA | nesitesib-
YPOBHE HOCTH
YUYEBHbBIX
JIEMCTBUN)
Tema 1. Memoowst nosnanus 8 xumuu. Xumus u sxcushs. (23u) 1.2.3.45.6

[IpaBuna  paGoTel B
1abopaTopuH.

JlaboparopHas mocyna u
obopynoBanue. [IpaBuia

0e301acHOCTH npu
pabore v €IKUMH,
TOPOYUMU u
TOKCUYHBIMHU
BEILIECTBAMH,

1. Tlpasuna
1a0opaToOpUH.
JlaGopaTopHast mocynma u
obopynoBaHue.

2. TlpaBuia 6€30IaCHOCTH NPH
pabote c €IKIMH,
TOPIOYMMH ¥ TOKCHYHBIMU
BEILECTBAMH,  CPEICTBAMHU
OBITOBOM XMMHUH.

paboTHI B

CchopmupoBarh 3HAHUS
0 mpaBWiIax paboOTHl B

nabopaTopuH,
MO3HAKOMUTD c
nabopaTOpHOI mocy 10
u €€ Ha3HAYCHUEM.
Pa3BuBars u
COBEpILEHCTBOBATh

YMCHUA  pacCliO3HABATb




cpeacTBaMu  OBITOBOM
XHUMUHU. Hayunbie
METO/bl  HUCCIEOBaHUS

XUMUYECKHX BEIECTB U
npeBpameHuii. Meroasl
paszzeneHuss cMeced H
OYUCTKHU BEIIECTB.
Ornpenenenne xapakrepa
cpenbl BOJTHBIX
pacTBOPOB BEILECTB.
Nupukaropsl.
KauectBenHble peakuuu
Ha HEOPraHu4ecKue
BEIIECTBA M HOHBL.
KauecTBennble peakuuu
OpraHUYECKUX
coenuHeHU. OCHOBHBIE
crocoObl moJsiyueHus (B
J1a00paTOpUHN)
KOHKPETHBIX  BEIIECTB,
OTHOCSIIIIUXCSA K
W3yYEHHBIM KJjlaccam
HEOPraHUYECKHX
coenuHeHu. OCHOBHBIE
CIoCco0bI MOJIyYEeHUs
YIJIEBOAOPOIOB (B
nabopaTopun).
OcHOBHBIE
MOJIy4eHUS
KHCIIOPOJICOIEPKALIUX
COETMHEHU I (B
nabopatopun). I[lonsarue
0 MeTaJuTypruu: oOIue

CIIOCOOBI

CIoco0bI MOJIy4YEHUs
METAaIJIOB. Ob6ume
Hay4HbIE TTPUHITUITHI
XUMUYECKOTO
IIPOU3BOJICTBA (Ha
npumepe
MIPOMBIIIUIEHHOTO
MOJTyYeHUS aMMHaKa,
CEepHOH KHUCJIOTBHI,
MeTaHoJa). XUMHUYECKOoe
3arpsisHEHHE
OKpYXarollel cpeasl u
ero MIOCJIEZICTBUSI.
[IpupoaHble HUCTOYHUKHU
YIJI€BOJIOPOOB, 170
nepepadboTKa.
BricokomouiekynsipHbie
coequHeHus.  Peakuun

MOJIMMEpHU3alIUA u

3. Hayunsle METOIBI
MCCIIEOBAHUS XUMUYECKUX
BEILECTB U IPEBpalleHuii

4. Meroasl pasaeneHus
cMeceil ¥ OUMCTKH BEIIECTB.

5. OmpeneneHue  xapakrepa
Cpelbl  BOJHBIX PAaCTBOPOB
BEIECTB. VIHIMKATOPEL

6. KayecTBeHHBIE peakluu Ha
HEOPraHWYeCKHME BEIECTBA
¥ MOHBI.

7. KadecTBEHHBIC  PEAKLMU
OPraHMYECKHX COEIUMHEHUMH

8. OcHoBHbIE CIIOCOOBI
MOJTyYeHUs (B
nabopaTtopun) KOHKPETHBIX

BEIIECTB, OTHOCAIIMXCS K
I/I3yquHI)IM KJ1accaM
HEOpraHUYeCKHX
COCIMHEHMH.

9. OcHoBHbIe CIIOCOOBI

MOJIyYCHHUST YTJIEBOJIOPOIOB
(B maboparopun).

10.0OcHnoBHBIC CIIOCOOBI
NOTydeHus
KHCJIOPOCOAEPIKAIIIX
COETMHEHU N (B
nabopaTopun).

11.MMonsatne o Meramtypruu:
o0urre crnocoObl MOJy4yeHus

METAaIJIOB.

12.06m1me Hay4HbIE
OPUHIMIBI  XUMHUYECKOTO
MIPOM3BOJICTBA (HAa TIpUMEpE
MPOMBIIIJICHHOTO
MOJTyYEeHUS aMMHaKa,
CEepHOU KHCJIOTHI,
MeTaHoJa).

13.Xumuueckoe 3arps3HeHHe

OKPY’KaloIlle Cpellbl U €ro

TIOCJICICTBHSL.
14.Tlpuponusie UCTOYHUKU
YTIIEBOIOPOJIOB, 170¢
nepepadoTKa.
15.BricokomornekynsipHabie
COECINHEHMS. Peaknuu
HOJIUMEPU3aIU u
TIOJTNKOH ICHCAIIHH.
ITomumepsr.  IlmactMmaccsl,

BOJIOKHA, Kay4yKH.

BeEllleCTBa H
HCCIICIOBATh 1404
CBOICTBA.
VcranaBiauBaTh
B3aHMMOCBSI3b MEXIY
CTPOEHUEM n
CBOMCTBAMH  BEIIECTB

CpaBHUBaTh, 0000IIATH
U JeNaTh  BBIBOJBI,
COCTaBJIATh yPaBHEHUS

peakuuii,
WLTIOCTPUPYIOIIUX
CBOMCTBA u
TEHETUYECKYI0  CBS3b
MEXIy KJIaccaMH OpT.
BEILECTB, pemars
Ka4eCTBEHHBIC 3aJauu
HA  HWIEHTH(UKALIHNIO
Pa3IUYHBIX opr.
BEIIIECTB.




ITOJIMKOHACHCAIIUU.
[Tonumepsr.
IInmacTmaccel, BOJIOKHA,
Kaydyyku. Beraucienue
MacChl  PACTBOPEHHOIO
BEIIleCTBa,
COAEPKAIIETOCS B

onpeaeIeHHON Macce
pacTBopa € H3BECTHOM
MacCOBOU JIOJIEH;
BBIYHCIICHHE MacCOBOH
JIOJIH BelllecTBa B
pacTBope. Pacuetsr
00BEMHBIX  OTHOIIICHHI
ra3zoB MpU XHUMHUYECKHUX

peaKIusIX. Pacuertsl
MacCbl BELIECTBA WJIH
o0bema ra3oB o

HU3BCCTHOMY KOJHUYCCTBY
B€IICCTBA, MacCE€ WIHN

o0beMy  OJHOTO U3
YYaCTBYIOIINX B
pEaKIuy BEIIECTB.

PacueTsr TEIUIOBOI'O
ahdexra pEeaKIIHH.
Pacuetsl MAacChI
(oOBema, KOJIMYECTBA
BElIeCTBa)  MPOAYKTOB

peaKklMu, eciau OJHO U3
BEIIECTB JIaHO B U30BITKE
(MMeeT mpuMecH).

Pacuernl MacChl
(oOBema, KOJIMYECTBA
BEIIECTBA) IPOJYKTa

peaKkuuu, €Clii OJHO U3
BEIIIECTB JAaHO B BHC
pacTBopa c
OnpeaeIeHHON
MacCoOBOM
PacTBOPEHHOTO
BEIILIECTBRA.
Haxoxnenne
MOJIEKYJIAPHON
(dbopMyIIBI BelecTBa
Pacuersl MaccoBod uim
00BEMHOI HOJM BBIXOIA
MpPOJIYKTAa pPEAKUUU OT
TEOPETUYECKHU
BO3MOXKHOTO.

PacueTnr MaccoBot 0NN
(Maccel)  XMMHYECKOTO
COCIUHEHHS B CMECH

noJen

16.Brruncnenue MAaccChl
PacTBOPEHHOTO  BEILECTBa,

coJIeprKallerocs B
ONPEAECICHHON Mmacce
pacTBopa €  HM3BECTHOM
MacCOBOM JIOJICH;
BBIUHCIICHHE MaccoBOM

JI0JIU BEIECTBA B PACTBOPE.

17.Pacuers 00BEMHBIX
OTHOLICHHH  Ta30B  IIpU
XUMHUYECKHMX PEaKIHUsX.

18.Pacyerst maccwl BemecTBa
uid  o0bemMa Ta30B IO

U3BECTHOMY  KOJIMYECTBY
BEIIECTBA,  Macce  WIH
o0beMy OJTHOTO u3
YYaCTBYIOIIMX B PEaKIUU
BCIIICCTB.

19.Pacuets TEII0BOIO
addekra peakuun. Pacuerst
MaccChl (oOBema,
KOJINYECTBA BEIIICCTBA)

MPOJAYKTOB PEAKIMH, €CIIN
OJTHO W3 BEUIECTB JaHO B
M30bITKE (MMEET IPUMECH ).

20.Pacuersr macchl (0ObeMa,
KOJIMYECTBA BEIIECTBA)
NPOAYKTa pEaKLHH, ECIH
ONHO W3 BEUIECTB JAHO B
BHJIE pacTtBopa c
ONPENECIEHHOM  MacCOBOM
JloJIen PacTBOPEHHOTO
BEIECTBA.

21.Pacuersi MaccoBoil  mmm
00BEMHOM JOIM  BBIXOJA
NpPOAYKTa  pEaKuuM  OT
TEOPETUYECKH BO3MOKHOTO.

22 .HaxoxneHue
MOJIEKYJIIPHOM
BEIIECTBA

23.PacueTsl MaccoBOH  JIONH
(Macchr) XUMHUYECKOTO
COEJIMHEHUS B CMECH

bopMyIbI




Tema 2. Opeanuyeckas xumus (11v)

Teopus
OpraHNYEeCKUX
COCIUHEHMI: TOMOJIOTHS
n n3oMepus
(cTpykTypHas u
MIPOCTPAHCTBEHHA ).
Bzanmnuoe BJIUSIHUC
aTOMOB B MOJIEKyJax.
Tumsr CBsI3EH B
MOJIEKYJIax
OPraHUYEeCKUX BEUIECTB.
['uOpuau3anus aTOMHBIX

CTPOCHUS

opOurtaneii  yriepoja.
Panuxan.
DyHKIHOHATIbHAS

rpynna. Knaccudukanus
OpTraHWYECKUX BEIECTB.

Homenkiarypa
OpraHMYECKUX BEILECTB
(TpuBHANbHAS u
MEXIyHAPOIHAS).
XapakTepHble
XUMUYECKHE  CBOMCTBA
YIJIIEBOIOPOAOB:
AJIKaHOB, IIMKJIOAJIKAHOB,
AJIKEHOB, JTIEHOB,
AJIIKUHOB,
apOMaTUYECKUX
YIJIEBOAOPOAOB
(Oenzonma U  ToONyOINA).
XapakTepHbIe
XUMHYECKHE  CBOWCTBA
peenbHbIX
OJIHOATOMHBIX u
MHOTOaTOMHBIX
CIIUPTOB, ¢benomna.
XapakTepHbIe
XUMHYECKHE  CBOWCTBA
aJbJIETH/IOB,
IIpeIENbHbBIX
KapOOHOBBIX KHCJIOT,
CIIOXKHBIX 3¢hHpoB.

24.Teopus CTpOEHHS
OPTraHMYECKHX COEIMHEHHIA:
roMOJIOrMs M  H30MEpHus
(cTpykTypHas u
IIPOCTPAHCTBEHHA).

25.B3auMHOe BIUSAHHME aTOMOB
B MOJIEKYJIaX.

26.Tuns! cBsseil B MoeKkynax
OPraHMYECKHX  BEIIECTB.
Iubpumusamyss  aTOMHBIX
opOuraseii yriaepoza.

27.Papukan. OyHKIUOHAIbHAS
rpymmna.  Knaccugukamus
OPTraHMYECKHX BEIECTB.

28.Homenknarypa

OpPraHUYeCKUX BEIIIECTB
(TpuBHaNbHAS 51
MEXyHapO/IHas ).

29.XapakTepHble XUMHYECKHE
CBOMCTBA  yIJIEBOJOPOJAOB:
QJIKAHOB,  LIMKJIOAJKAHOB,
QIKCHOB, TUEHOB, aJKUHOB,
apOMaTUYECKUX
yIIIeBO0pOAOB (OeH3051a U
TOJIyOJIa).

30.XapakTepHble XUMHYECKHE
CBOMCTBa MpeebHBIX
OJTHOATOMHBIX u
MHOT'OQTOMHBIX  CIIMPTOB,
denomna.

31.XapakrepHble XMMHUECKHE
CBOWCTBA QJIbJIETUIOB,
NpeleNbHBIX  KapOOHOBBIX
KHCJIOT, CII0KHBIX 3(UPOB.

32.XapakTepHble XMMHYECKHE
CBOWCTBA a30TCOAEPIKAIIMX
OPraHUYEeCKUX COCTUHECHUM:
aMHHOB M aMUHOKHCJIOT.

33.buosoruyecku Ba)KHbIE
BEIIIECTBA: JKUPBI, OCIKH,

CucremaTu3upoBarthb
3HAHHUS O COCTaBe OpT.

BEILIECTB, WX pOJH B
NpupoAe W JKHU3HHU
yeJIoBeKa.

O3HakoMJIEHHE c
HUCTOpUEN pa3BUTUA
opr. XHMHH.

®opMupOBaHHUE 3HAHUUI
O XUM. CTPOCHHUH OpT.
Bemects. Ilonmmmanue
W30MEpUHU U H30MEPOB,
KakK TIPUYHHBI
MHOT000pa3us Opr.
BEILECTB. N3yuenne
0COOEHHOCTEH peakIui
B opr. XHMHH,
MEXaHU3MOB pPEAKIU:
PaanKaIbHOTO u
HOHHOTO
CucremaTu3upoBaTh
3HAHUS 0
rudpuan3anum
aTOMHBIX  OpOUTaNeH.
CdopmupoBath 3HAHUS
0 cocTaBe H
HOMEHKJIaType
YIJIEBOJOPOJOB  psifa
MeTaHa. OTMETHTE
BKJIQJI PYCCKHUX YYEHBIX
CemeHoBa u
Konosanosa B
PACKpBITHH MeXaHU3Ma
peaKkl1K 3aMelICHUsI.
Hayunthcsi  BBIBOIUTH
dbopMyIny BemecTBa IO
ero OTHOCHUTEIIEHOU
INIOTHOCTA M  Macce
(oOBeMy WU
KOJIMYECTBY BEIIECTBA)
MPOJIYKTOB ~ CTOpaHUSI.
O3HaKOMIICHHE co




XapakTepHbIe
XMMHYECKHE  CBOMCTBA
a30TCOIEpKALUX
OpraHUYeCKUX
COCIMHCHUN. aMHUHOB H
aMHUHOKHCIIOT.
buonornueckn Ba)KHBIC
BEIIIECTBA: YKUPbI, OCIKH,
YTJIEBOJBI
(MOHOCaxapHIbl,
JUCaxapuibl,
MOJICaXapHU/Ibl).
BzaunMocss3b
OpraHUYEeCKUX
COCIUHCHMI.

yIJI€BOJbI (MOHOCAaXapHIbl,
Jcaxapubl,
MIOJIMCAaXapPUbI).
34.B3aumocBsa3b
OPraHUYEeCKUX COCTMHEHUM.

CBOMCTBaMH,

croco0aMu TMOTy4YEHUs,
HAXO0XJICHUEM B
pUpOJIC AJIKaHOB.
OOpaTuTh BHUMaHUE Ha
COONIIOJIEHHE  TpaBUII
MOJIb30BAHUS OBITOBBIM
ra3oMm u3-3a ero
B3pPBIBOONIACHOCTH M Ha
BpEIHBIC TIOCIICACTBUS

TSt OKpY>Karoleun
cpelbl npu
UCIOJIb30BaHUU
NPUPOJHOTO Taza B
KauecTBe TOILINBA.
CdopmupoBath
MIPEIICTaBICHHUE 0
JKUPAX, KaK O CIIOKHBIX
aupax.
[To3HakomMuTBHCS Cco
CTPOCHUEM u

CBOMCTBaMHM.II0Ka3aTh
OMOJIOTHYECKYI0  POJIb
xupoB. CchopmupoBarsb
MpeJICTaBICHHE 0
MBLIax u CMC,
o0paTUTh BHUMaHUE Ha
npoOaemMy 3arps3HeHus
OKpY’KaloIle cpesibl OT
sarpsizaeHus CMC.
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